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(54) Cellsite station having switcher units to implement intra-cell handover 



(57) In a cellular mobile communication system, a 
number of transmit/receive units are respectively con- 
nected to antenna sites for conversion of signals 
between a radio frequency and a baseband frequency 
and a number of modulator/demodulator units is pro- 
vided. Control circuitry receives signals from the modu- 
lator/demodulator units indicating strengths of signals 



received by the antennas and controls a switcher for 
establishing connections between the transmit/receive 
units and the modulator/demodulator units. Control cir- 
cuit further controls a combining circuit to combine the 
signals associated with at least two of the modula- 
tor/demodulator units during an intra-cell handover. 
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systems are switched in the switcher 7 and diversity 
combined in the combining circuit 10 in the same way as 
those of the corresponding receive systems. 

Due to the provision of the switcher 7 between the 
radio frequency side and the modulation/demodulation s 
side of the base station, soft handover can be achieved 
without using complex circuitry and the number of leads 
which would otherwise be required between them can 
be reduced. Furthermore, by the use of A/D converters 
3 and D/A converters 4 on one side of the switcher 7 10 
and P/S converters 8 and S/P converters 9 on the other 
side, signals can be switched at high speeds and hence 
high-speed digital signal processing can be achieved by 
demodulators 9 and modulators 1 1. In addition, the use 
of P/S converters 8 and S/P converters 9 reduces the is 
number of conductors leaving the modulators 1 1 . This is 
advantageous for implementation of the modula- 
tor/demodulator circuitry. 

Each feature disclosed in this specification (which 
term includes the claims) and/or shown in the drawings 20 
may be incorporated in the invention independently of 
other disclosed and/or illustrated features. 

The text of the abstract filed herewith is repeated 
here as part of the specification. 

In a cellular mobile communication system, a 25 
number of transmit/receive units are respectively con- 
nected to antenna sites for conversion of signals 
between a radio frequency and a baseband frequency 
and a number of modulator/demodulator units is pro- 
vided. Control circuitry receives signals from the modu- 30 
lator/demodulator units indicating strengths of signals 
received by the antennas and controls a switcher for 
establishing connections between the transmit/receive 
units and the modulator/demodulator units. Control cir- 
cuit further controls a combining circuit to combine the 35 
signals associated with at least two of the modula- 
tor/demodulator units during an intra-cell handover. 

Claims 

40 

1. A cellular mobile communication system compris- 
ing: 



(9, 11); and 

combining means (10) responsive to a second 
control signal from said control means for com- 
bining signals associated with at least two of 
said modulator/demodulator units during a 
handover operation. 

2. A cellular mobile communication system as claimed 
in claim 1. wherein said modulator/demodulator 
units (9, 1 1) comprise code division multiple access 
modulator/demodulator units. 

3. A cellular mobile communication system as claimed 
in claim 1 or 2, wherein said modulator/demodula- 
tor units comprise digital modulator/demodulator 
units, further comprising: 

a plurality of analog -to-digital converters (3) 
and a plurality of digital-to-analog converters 
(4) connected between said transmit/receive 
units (2) and said switch means (7), each of 
said analog-to-digital converters producing a 
multi-bit parallel output signal and each of said 
digital-to-analog converters receiving a multi- 
bit parallel input signal; and 
a plurality of parallel-to-serial converters (8) 
and a plurality of serial-to-parallel converters 
(12) connected between said switch means (7) 
and said modulator/demodulator units (9, 11), 
each of the parallel-to-serial converters con- 
verting a said multi-bit parallel output signal to 
a serial output signal and supplying the serial 
output to a corresponding one of said modula- 
tor/demodulator units and each of the serial-to- 
parallel converters converting an output signal 
from a corresponding one of the modula- 
tor/demodulator units to a said multi-bit parallel 
input signal. 

4. A cellular mobile communication system as claimed 
in claim 1 or 2, wherein said frequency lower than 
the radio frequency signal is a baseband frequency. 

5. A cellular mobile communication system as claimed 
in claim 1 or 2, wherein said antennas cover a plu- 
rality of equally segmented areas of a cell-site base 
station. 

6. A cellular mobile communication system as claimed 
in claim 1 or 2, wherein said antennas are located 
alongside of a street. 

7. A cellular mobile communication system as claimed 
in claim 1 or 2, wherein said antennas are located in 
dead spot zones of a cell-site base station. 

8. A cellular mobile communication system as claimed 
in claim 3, wherein connections between said paral- 



a plurality of antennas (1); 

a plurality of transmit/receive units (2) con- 45 
nected respectively to said antennas for con- 
version of signals between a radio frequency 
and a frequency lower than the radio fre- 
quency; 

a plurality of modulator/demodulator units (9, so 

11); 

control means (13) for receiving signals from 
said modulator/demodulator units indicating 
strengths of signals received by said antennas; 
switch means (7) -responsive to a first control 55 
signal from said control means for establishing 
connections between said transmit/receive 
units (2) and said modulator/demodulator units 
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lel-to-serial converters and said serial-to-parallel 
converters and said modulator/demodulator units 
are formed by coaxial cables. 



munication using the RF signal previously selected 
is discontinued, the demodulated signals from the 
two RF signals being diversity combined. 



9. A cellular mobile communication system as claimed s 
in claim 1 or 2, wherein said control means (13) is 
arranged to select a first group of mutually adjacent 
antennas and then select a second group of mutu- 
ally adjacent antennas and control said switch 
means (7) according to the selected first and sec- 10 
ond groups. 

10. A communication method for a cellular mobile com- 
munication system, wherein the system comprises 

a plurality of antennas (1), a plurality of trans- is 
mit/receive units (2) connected respectively to said 
antennas for conversion of signals between a radio 
frequency and a frequency lower than the radio fre- 
quency, a plurality of modulator/demodulator units 
(9, 11); and switch means (7) disposed between 20 
said transmit/receive units and said modula- 
tor/demodulator units, the method comprising the 
steps of: 



a) controlling said switch means (7) to establish 25 
connections between said transmit/receive 
units (2) and said modulator/demodulator units 
(9.11); 

b) making comparisons between signals from 
said modulator/demodulator units (9, 11) indi- 30 
eating strengths of signals received by said 
antennas to determine relative strengths of 
said signals; 

c) determining at least two of said modula- 
tor/demodulators according to the relative 35 
strengths of said signals during a handover 
operation; and 

d) combining signals associated with said at 
least two modulator/demodulator units. 

40 

11. The method of claim 10, wherein the step (a) com- 
prises the steps of selecting a first group of mutually 
adjacent antennas and then selecting a second 
group of mutually adjacent antennas and control- 
ling said switch means (7) according to the selected 45 
first and second groups. 



12. A soft intra-cell handover method in a cellular 
mobile communication system comprising receiv- 
ing a radio-frequency signal via a plurality of receiv- so 
ing antennas, demodulating each received RF 
signal, comparing the strengths of the demodulated 
signals, and establishing radio communication by 
selecting the RF signal providing the strongest 
demodulated signal for the time being, character- ss 
ised in that, when another RF signal provides a 
stronger demodulated signal, communication is 
established by selecting that RF signal before com- 
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(54) Cellsite station having switcher units to implement intra-cell handover 



(57) In a cellular mobile communication system, a 
number of transmit/receive units are respectively con- 
nected to antenna sites for conversion of signals 
between a radio frequency and a baseband frequency 
and a number of modulator/demodulator units is pro- 
vided. Control circuitry receives signals from the modu- 
lator/demodulator units indicating strengths of signals 



received by the antennas and controls a switcher for 
establishing connections between the transmit/receive 
units and the modulator/demodulator units. Control cir- 
cuit further controls a combining circuit to combine the 
signals associated with at least two of the modula- 
tor/demodulator units during an intra-cell handover. 
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